Procedures,  Requirements 
and  Challenges  Associated 
with  Analysis  of  Environmental 
Samples  for  Chemical  Warfare 
Material  (CWM) 


TECHNOLOGY  DRIVEN.  WARFIGHTER  FOCUSED. 

DOD  Environmental  Monitoring  Data  Quality  (EMDQ) 

Workshop 

John  Schwarz,  Laboratory  Manager;  Environmental  Monitoring  Laboratory  (EML) 

March  29,  2012 

Approved  for  Public  Release 


Form  Approved 
OMB  No.  0704-0188 


Report  Documentation  Page 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 


1.  REPORT  DATE 

29  MAR  2012 

2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-2012  to  00-00-2012 

4.  TITLE  AND  SUBTITLE 

Procedures,  Requirements  and  Challenges  Associated  with  Analysis  of 
Environmental  Samples  for  Chemical  Warfare  Material  (CWM) 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Edgewood  Chemical  Biological  Center  (ECBC), Environmental 

Monitoring  Laboratory  (EML),5183  Blackhawk  RD, Aberdeen  Proving 
Ground, MD, 21010-5424 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS (ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

Presented  at  the  9th  Annual  DoD  Environmental  Monitoring  and  Data  Quality  (EDMQ)  Workshop  Held 
26-29  March  2012  in  La  Jolla,  CA. 


14.  ABSTRACT 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 
ABSTRACT 

18.  NUMBER 
OF  PAGES 

19a.  NAME  OF 
RESPONSIBLE  PERSON 

a.  REPORT 

unclassified 

b.  ABSTRACT 

unclassified 

c.  THIS  PAGE 

unclassified 

Same  as 
Report  (SAR) 

20 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 
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of  performing  CWM  analysis? 

2.  What  are  some  special 
requirements  and  challenges  for 
screening  samples? 

3.  What  procedures  are  required  to 
meet  those  requirements  and 
challenges? 

4.  What  are  some  project  examples? 
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Army  Organization 


U.S.  Army 


U.S.  Army  Materiel  Command  (AMC) 


U.S.  Army  Research,  Development  and  Engineering  Command  (RDECOM) 


U.S.  Army  Edgewood  Chemical  Biological  Center  (ECBC) 


Chemical  Biological  Applications  and  Risk  Reduction  (CBARR) 


Environmental  Monitoring  Laboratory  (EML) 
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Environmental  Monitoring 
Laboratory 


Services  laboratory  specializing  in  high- 
volume  screening  of  samples  from 
various  environmental  media  for  CWM, 
BWM  and  related  compounds 

Air  monitoring  capabilities  for  CWM  and 
industrial  compounds 

Staff  certified  in  C/B  PRP 

Fixed  and  mobile  laboratory  services 

Large  inventory  of  instrumentation  and 
analytical  equipment 

Registered  Quality  System  w/  CASARM 
ISO  9001 

ISO17025  in  BWM;  working  toward  in 
CWM 
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Requirements  and  Challenges 
Associated  with  CWM  Analysis 


•  Rapid  turnaround  times  (TAT)  for  results 

-  Impact  to  investigations 

-  Must  be  completed  prior  to  other  testing  methods 

•  Should  the  analysis  be  performed  in  a  mobile  or 
fixed  laboratory? 

-  Depends  upon  agents  and  degradation  compounds  of  interest 

-  Multiple  screening  procedures  are  required  to  test  all  the 
compounds  of  interest 

-  Requirements  for  sample  shipments 

•  Meeting  increased  quality  requirements 

-  Must  be  fully  quantitative  and  legally  defensible 
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Steps  Involved  in  a  Typical 
Environmental  Analysis 
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24-hour 
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to  30  days 

( )  =#  of 
personnel 
involved 

[  ]  =  time 
involved  to 
complete 
each  process 
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Headspace 

(2) 
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Shipment 


No 
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ECBC  Lab  (2) 
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Sample  Prep 
and  Analysis 
(2) 

[2  Hours] 


Risk 

Assessment 

(4+) 

[2  Hours] 


CWM  (1) 

ABPs  (1) 

*Unknown 

BWM/TICs 

(D 

Analyst  Data 
Package 
Preparation 

(D 

[4  Hours] 


What  else  is  involved? 

1.  Individual  Method  Validation 

2.  Annual  Method  Verification 

3.  Analyst  Certification 

4.  Agent  Standard  Testing 

5.  IOP/SOP  Prep  and  Review 

6.  Instrument  Maintenance 

7.  QC,  Legally  Defensible  Data 

8.  Trained  and  Experienced  Staff 


Individual  Methods  [Up  to  12  hours  per  method] 


Quality 

Control 

Review  (1) 

Review 

[2  Hours] 

(i) 

■ 

[4  Hours] 

Final 
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Reporting  (1) 


•  *Raw  Data  to 
customer  for 
validation  (1) 
•*Sample 
Management, 
Destruction,  Waste 
Disposal  (1) 
•MO-year  Storage  (1) 
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Vapor  Screening  of 
Environmental  Samples 


•  Commonly  referred  to  as 
“Headspace”  or  “Hotbox” 
procedure 

•  Heats  samples  inside  a  closed 
container  to  allow  them  to  off¬ 
gas 

•  Container  vapor  is  then 
sampled  using  MINICAMS  or 
solid  sorbent  tubes 

•  Samples  that  are  cleared 
below  1  VSL  can  be  shipped 
commercially  to  the  agent 
laboratory 
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Receipt  at  Laboratory 


•  Prior  notification  critical 
for  receipt  of  samples 

•  Shipment  must  arrive  on 
time  via  commercial 
carrier  and  COC  correct 

•  Timing  important  so  that 
instruments  are  calibrated 
and  ready  to  start 
analysis 

•  Analysts  are  ready  to  log 
samples  and  begin 
sample  preparation 
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Sample  Preparation 


•  Samples  are  prepared  in 
batches  with  typical  QC 

•  All  traditional  CWM  and  some 
ABPs  can  be  screened  in  one 
method 

•  Rest  of  the  common  ABPs  can 
be  screened  in  two  to  three  or 
more  methods 

•  Common  solvent  extraction 
procedures  using  surrogate 
and  internal  standards 

•  Utilizing  isotopically  labeled 
standards  when  available 
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•  Analysis  methods  are  GCMS 
and  LCMS-MS  based 

•  GCMS  methods  uses  five-point 
calibration 

•  LCMS-MS  methods  uses  seven- 
point  calibration 

•  Methods  are  validated  annually 

•  Laboratory  established  QC  limits 
for  spiked  samples  updated 
annually 

•  Fifteen  to  20-minute  analysis 
time 
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Data  Preparation,  Review  and 

Reporting 


•  Data  package  prepared  by  analyst 
the  following  morning  dependent 
upon  batch  size 

•  Technical  review  performed  by  lab 
manager  or  senior  staff 

•  QA/QC  review 

•  Final  report  sent  to  the  customer 

•  Split  samples  sent  for  further 
analysis 

•  Data  package  archiving  for  third 
party  validation  at  Level  IV 

•  Twenty-four  to  48  hour  TAT! 
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pjjiData  Review 


Queue  Hf  Status|wP  Comments 


Instrument 


Pos  Lab  ID 

Type 

CC  A  Dil 
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HD 

1 
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CHEM 

OK 

F 

1 

OK 
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OK 
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OK 

160.96 

OK 
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OK 
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2 
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OK 

F 

1 

IR 
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irI 

4616.66 

OK 
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RR 

16186.36 

ok! 

257.31 

3 
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MB 

OK 

F 

1 

OK 
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OK 
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OK 

OK 

Q 

OK 

0 

4 

135436 

LCS 

OK 

F 

1 

OK 
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OK 

4068.8 

OK 

r 

3771 .84 

OK 

3573.91  ~ 

OK 

3285.27 

5 

135437 
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OK 

F 

1 

OK 
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OK 

4050.53 

OK 

3186.03 

OK 

3040.32 

OK 

2794.48 

6 

135438 

MS 

OK 

F 

1 

OK  . 
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OK 

4361 .9 

OK 

4076.91 

OK 

7366.64 

OK 

4904.91 

7 

135439 

MSD 

OK 

F 

1 

OK 
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OK 

4421 .41 

OK 
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OK 
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OK 
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8 
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OK 

* 

2 

OK 
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OK 

4442.74 

OK 
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Reporting 
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Analyte 

HBESL- 

Residential 
(Soil)  (|ig/kg) 

HBESL- 

Industrial 
(Soil)  (|jg/kg) 

MFWS 

(Mg/L) 

Laboratory  Limits 
(Soil)  (|jg/kg) 

Laboratory  Limits 
(Aqueous)  (|ig/L) 

MDL 

LOQ 

MDL 

LOQ 

H 

10 

300 

47 

2.0 

10 

2.0 

10 

1,4-Thioxane 

17 

100 

19 

100 

1,4-Dithiane 

18 

100 

20 

100 

HN-1 

15 

100 

18 

100 

HN-3 

15 

100 

20 

100 

L 

300 

3700 

27 

23.9 

100 

22.5 

100 

GB 

1300 

32000 

4.0 

15 

100 

19  (3.3) 

100(10) 

GA 

2800 

68000 

4.0 

14 

100 

19  (3.2) 

100  (10) 

GD 

220 

5200 

4.0 

15 

100 

20  (3.3) 

100  (10) 

GF 

220 

5200 

4.0 

14 

100 

18 

100 

VX 

42 

1100 

4.0 

18(0.021) 

100  (0.064) 

19(0.018) 

100  (0.053) 
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OCONUS  Projects 
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Laboratory  Limits  (Soil) 

(Mg/kg) 
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